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LAUNCHING TIUJ "CLEOPATRA" AT ALEXANDRIA, EGYPT, SEPTEMBEH, 1877. 

upon the work. The mode of erection, fully decided 
upon even before the Needla was presented to the na
tion, was carefully elaborated so as to provide against 
every probable and improbable contingency. No chains 
or tackle were trusted to, for, as every newspaper reader 
knows, these appliances are always giving way and lct
ting big guns drop through the bottoms of barges, and 
creating other surprises even in the best regulated govern
ment families. No varying strain, with consequent irregu
lar settlement and possible lurching of the 200 ton block of 
granite, was admitted in the staging, but everything was ar
ranged for a constant and equable vertical pressure. 

The successive stepR hy which the stone was liberated from 
the vessel and set upon its pedestal may be summarized as 
followe: 

1. The Cleopatra was brought alongside the Embankment 
with the stern nearly touching the Adelphi steps, and ground
ed after a high tide upon a cradle of solid blocks of timber 
prepared for its reception and sunk to the bed of the river 
by an adequate quantity of old iron rails. 

2. The cabin was cut off and the circular vessel turned a 
quarter round, so as to bring the best face of the engraved 
obelisk toward the Embankment roadway. 

3. The plates were cut away, and the stone lifted by hy
draulic jacks and slid forward by screw traversers until it 
rested horizontally upon timber blocking, with its center of 
gravity over the center of the pedestal. 

4. A wrought-iron loosely fitting jacket, 20 ft. long, with 
knife-edge trunniong, was riveted around the Needle and 
wedged up to it at either end; and a couple of box girders 
supporting the jacket trunnions at the center were them
selves supported by wooden blocking fitted in between the 
six balks of timber constituting each of the four uprights 
of the staging which had been erected around the pedestal. 

5. The box girders carrying the jacket and Needle (still 
horizontal) having been lifted by the hydraulic jacks, ap
plied at the ends of the girders to the full heigbt, the Needle 
was then ready for turning on the trunnions into a vertical 
position and lowering on to the pedestal. 

In carrying out this plan of erection the first thing to be 
determined was the strain which could be safely put upon 
the Syenite monolith. There was no reason to suppose that 
the Needle would not be amply able to carry its own weight 
when balanced at its center of gravity, but it was decided 
to make this jacket 20 ft. long, and so limit the tensile strain 
to 3 cwt. per square inch-a strain which it was considered 
the obelisk must certainly have sustained wben being han
dled by the Egyptians and Romans, and which it could be 
demonstrated the Vatican and the Paris obelisks had been 
subjected to durinO' transport and erection. From experi
mental data it was further concluded that this strain of parts 
per square inch would correspond to a factor of safety of 5, 
hence the margin was ample to allow both for irregularity 
in the quality of the stone and possible dynamic strains dur
ing lifting. The strains upon the jacket were somewhat 
complex, and in proportioning the several parts a factor of 
safety of 3 was adopted. 

It IS satisfactory to add that the complete absence of dis
tortion proved the accuracy of the calculations, while the 
knife edge carried the load of 210 tons so easily that the 
huge mass could be readily set rocking by hand, vibrating 
at the rate of 18 per minute, or two more than the Cleopatra 
pitched when at sea, according to the observations of Cap
tain Carter. 

The construction of the jacket and girders is fully shown 
in the engravings we publish this week. 

A few words may be said as to the behavior at sea of the 
unique cylindrical ship carrying the Needle. It was within 
the power of the engineers to design a ship which should 

THE PROPERTIES OF IRON AND STEEL. * 

By DANIEL ADAMSON, C.E., Manchester, Eng. 
not roll, and they did it, for the form, distribution of weight, NUMEROUS experiments have bcpn conducted by several 
proportion of bilge keels, etc., were such that not a roll eminent elll\"inecrs to prove the tensile strength of iron and 
could be got out of the Cleopatra. It was not within their steel, both in the shape of bars and plates. Unfortunately, 
power to make a vesEel which should not pitch, but tbey did however, many of the tests have been carried out with rude 
their best to mitigate t:le effect by placing the cabin exactly 

I 
testing machines, rendering it difficult to obtain a true result 

amidships, and by ma!:ing the lines very full fore and aft, of the endurance and strength of the metal under investiga
although a corresponding disadvantage as regards towing tion. In addition to this, a large proportion of the Epeci
and steering was entailed. mens tested have been of short lengths of metal. varying 

However, the little ship did all she was expected to do, from 2 ins. to 4 ins., and in all such cases a higher tensile 
and, indeed, rather more, for altIlOurrh tbe possibility of hav- strain has been noted than can be depended upon in practice, 
ing to cast her adrift in the B�1Y was aunitted and provided while the elongation has also been much overstated, a large 
against, it was not contemplated that she would be on her proportion of the extension of the specimens arising from a 
beam ends with the cabin half in the water when so cast contraction of area, or what in the present paper is called 
adrift. "breaking elongation." With an accurate and sensitive 

The responsible work of superintending the erection of testing machine, the maximum load is always carried in the 
the Needle according to the instructions of the engineers was mild ductile metals when about five-ei

,g
hths of the elonga

faithfully carried out by Mr. Double. When it is remem- tion has taken place; the remainder, aown to the point of 
bered that the Needle, if broken up, would constitute a breakage, is developed with a gradually reducing load. Or
full load for twenty-five railway co::d trucks, and that in dinary iron boiler plates and hard steels are an exception to 
former days the oxen and men employed in the erection of this law, and nearly universally break with a maximum load, 
an obelisk were numbered by hundreds and thousands re- but with little or no reduction of area. The object of this 
spectively, it is not uninteresting to note that by the plan paper is not simply to go over the same ground merely to 
of erection adopted by the engineers it became possible for prove by experiment the tensile strength of iron and steel, 
a single man to lift the Needle the required height of 50 ft. which would only leave us in the same condition as to the 
up into the air, while the operation throughout was, as Mr. power to determine the suitability of metal for any special 
Dixon determined from the fin:t it should be, thoroughly purpose, but to take a larger and fuller view, always having 
characteristic of the nineteenth century and of the en- a complete record of the composition of the metal under ex
gineering resources olthis country.-En:/ineering. amination. Some experiments have been conducted with 

THE MOTION OF ACID ON SURFACES. 
this view, to determine the strength of steels with fixed pro
portions of carbon only, by Mr. Vickers, of Sheffidd, and 
recorded by him in a paper read on the subject before the 

ON MOTIONS PRODUCED BY DILUTE ACID ON SOME AMAL- Mechanical Engineers of England, at Sheffield, on August 
GAM SURFACES.* 1st, 1861. Unfortunately, in this case, no cognizance was 

By ROBERT SABINE. 

WHEN a drop of dilute acid is placed upon a clean sur
face of a rather rich amalgam of some metnl which is positive 
to mercury, the drop does not lie still as it would upon pure 
mercury, but Eets itself into an irre�ular jerky motion. 
This is the case with copper, zinc, antimony, tin, and lead 
amalgams. But if, instead of these,. platmum, gold, or 
silver, which are negative to mercury, be used, the drop of 
dilute acid remains quiet. When the experiment is made in 
an atmosphere of oxygen the movements are lncreased, but 
in hydrogen, carbonic acid, nitrogen, and coal gas the 
motions are instantly arrested. The author concludes that 
the motions result from the amalgam surface becoming 
alternately oxidized and deoxidized, thus altering the ad
hesion of the acid and the surface. The oxidization he 
believes to be due to the atmosphere. The drop on an 
oxidized surface expands and covers the surface, and im
mediately electrie currents are set up within the drop 
between small particles of the metal suspended in the mer
cury, and these currEnts of electrolysis deoxidize the amal
gam surface, which causes the drop to contract again, owing 
to there being less adhesion between the acid and the clean 
amalgam than between it and the oxidized amalgam. The 
clean surface being thus exposed to the air it become!'!. re
oxidized, and this series of operations is repeated over and 
over again. 

taken of other disturbing ingredients, but, as the tests in 
question were more especially to determme the strength of 
crucible steels, mostly used for tool-cutting purposes, they 
were of little value to the constructive or mechanical en
gineer to guide him in his practice. The writer having used, 
practically, a comparatively mild class of steels or ingot 
irons for the last twenty-one years, has at times found from 
cold mechanical bending tests some irregularities in the 
work of such metals, which required a more careful investi
gation, both as regards composition and the temperature at 
which they could be manipUlated in the workshop and prac
tically applied. 
ENDURANCE OF IRON AND STEEL UNDER CONCUSSIVE FORCE. 

One object is, to put before the members the endurance of 
iron and steel when subject to concussive force, such as can 
be produced by gun cotton, gunpowder, or other explosive 
materials. This is done partly with a view to understand 
wbat would be the effect on a stearn boiler, working under 
pressure by the side of an exploding boiler, or the effect on a 
ship by collision with another, and whether wrought iron or 
steel possessed the greatest power to resist such accidEntally 
produced force. With this object a number of experiments 
were conducted by the writer in the month of June, 1876, by 
exploding gun cotton 12 ins. above a series of iron and steel 
plates, varying in thickness from % in. to -t6 in. The iron 
plates tested were of best quality, the steel plates of a mild 
class suitable for boiler and shipbuilding purposes. All the 

• Abstract of paper read before Section A of the British Association: • A p!!.per read before the Iron and Steel Institute, Paris meeting, Sept., 
Dublin meeting. 1878.-The IJJngi7teel'. 
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